Involvement of the activin-follistatin system in tubular regeneration after renal ischemia in rats.
This study was conducted to investigate the involvement of the activin-follistatin system in renal regeneration after ischemic injury. Expression of mRNA for the activin beta(A) subunit was not detected in normal kidneys but increased markedly after renal ischemia. Immunoreactive beta(A) subunit was detected in tubular cells of the outer medulla in ischemic but not normal kidneys. Expression of mRNA for follistatin, an antagonist of activin A, was abundant in tubular cells of the outer medulla in normal kidneys and decreased significantly after renal ischemia. For assessment of the role of the activin-follistatin system in renal regeneration after ischemic injury, recombinant follistatin was intravenously infused into rats with renal ischemia, at the time of reperfusion. Exogenous follistatin prevented the histologic changes induced by ischemic injury, reduced apoptosis in tubular cells, and accelerated tubular cell proliferation. Serum levels of creatinine and blood urea nitrogen were significantly lower in follistatin-treated rats. Conversely, intravenous administration of recombinant activin A inhibited tubular cell proliferation after ischemic injury. These results indicate that the activin-follistatin system participates in renal regeneration after ischemic injury. Follistatin administered intravenously accelerates renal regeneration after renal ischemia, presumably by blocking the actions of endogenous activin.